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and 46 aaymptomatic patiants with a major cardiovascular risk factor (28
with familial hypercholesterolemia and 18 with untreated essential hyperten-
sion; age 14-70 years). 2-D, M-mode and Doppler echcoardiography were
performed to assess LV isovolumic relaxation time (IRT), peak velocity of
early (E) and late (A) filling, EIA ratio, E deceleration time (DT), and LV mass
(LVMI). PWV waa measured by two pressure transducers placed over the
right carotid and femoral pulses. Central pressure waveforms were recorded
by high fidelity carotid applanation tonometry to obtain augmentation index
(Al) and pressure wave transit time (IT = time interval from foot of carotid
waveform to inflection point; two-way travel time from the recording site to
effective reflection site). In the whole population, we found the following
relationships:
IRT E A WA DT
Age 0.52$ –0,50$ 0,715 –0,74$ 0.22
SBP 0.46$ -0.24” 0.499 –0.44% 0.29””
Pwv 0.459 –0.499 0.65fI -0.685 0,34”
Al 0.505 –0.30”” 0.4s5 –0.495 0.12
l-r –0.48$ 0.30”” -0.535 0.545 -Ott
LVM 0.39”9 -0.44s 0.39”” -0.46~ 00s
56P = systolicbloodpressure;*p < 0.05: **p < 0.01: $P < 0.00t
Relations of age and .36P with LV diastolic indices became weak or
Ioat statistical significance after controlling for PWV, Al and TT. Corrc/usiorr:
Higher PWV, stronger and earlier reflected pressure waves waves are re-
lated to prolonged LV relaxation and deceleration time, slower rapid filling
and enhanced atrial contraction. These data suggest that arterial stiffening
and consequent early pressure wave refiacfion impairs LV diastolic function
and mntributes to diastoiic abnormalities commonly associated with aging,
hypertension and atherosclerosis.
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Hypertension has been associated with abnormal endothelial function and
accelerated atherosclerosis but in vivo coronary plaque morphology and
distribution in hypertensive (HTN) patients (pts) is not known. We therefore
examined the distribution of atherosclerotic plaque at a stenotic site with
intravascular ultrasound, priorto any intervention, in 38 HTN and 14non-HTN
pts. Luminal, arterial and piaque area were measured. Plaqua thickness was
measured along 180 diameters along the line through the Iuminal centroid
and plaque eccentricity index was calculated as the ratio of the smallest to
largest plaque diameter. Plaque morphology waa assessad by measuring
the arc of calcium and measuring non-calcified plaque density using video
densitometry. Resu/ts: Fifty two patients (37 men, 15 women, age 57.8 +
10.1 years) underwent IVUS imaging of the atenotic coronary artery (16
RCA, 28 tAD, 8 CX). HTN pts had similar plaque and Iuminal areas (p= ns)
as compared to controls but a larger percent cross-sectional plaque burden
(76.4 & 10.3%vs678 + 16.6%, p < 0.05). Plaque morphology wasthe same
in HTN and non-HTN pts. There was, however, a higher eccentricity index in
HTNpts (0.35 *0.20 vs0.19 *0.23, p <0.05) aacompared tonormotenaives
indicating a more concentric distribution of plaque. ConckrsiorxPts with HTN
have a different plaque distribution at the stenotic site as compared to non-
HTN pts; the HTN piaque occupies more of the cross-aactional arterial area
and is more concentric. Future prospective investigation with sequential IVUS
exams should explore the mechanism of altered plaque distribution in HTN
pts and the implications for coronary intervention.
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Risk functions that ignore pharmaoclogic treatment may inaccurately es-
timate both disease risk and the benefits of risk factor inte~entions. We
developed cardiovascular disease (CVD) and coronary heart disease (CHD)
fisk functions for treated hypertansives aged 4C-79 years (Treated; n = 7,955
person-exams)via logistic regression uaing data from the Framingham Heart
Study and the Framingham Offspring Study. Age, sex, blood pressure (DBP
or SBP), diabetes, current smoking, and cholesterol were included in the
models. We compared risk factor coefficients in the Treated models to those
in models for ali other subjects (Others; viz., normotensives and untreated
hyperfensives; n =41,907 person-exams), Next, we estimated the change in
odds of CVD and CHD due to reductions in DBP using the Treated functions
and compared them to eatimates uaing models that combined Treated with
Others (Combined). The coefficients for age, blood pressura (DBP or SBP),
diabetes and cholesterol differed significantly (all p < 0.05) between the
models for Treated and Others indicating differences in the predictive power
of these risk factors. The Combined models underestimated risks below 90
mm Hg DBP and overestimated risks thereafter. Eatimates of percent change
in the odda of CVD and CHD, respectively, due to a 10 mm Hg reduction
in DBP were 15% and 16% (Treated models) compared to 24Y0and 22°A
(Combined models). The Treated risk functions more accurately predicted
CVDand CHD events and estimates of disease prevention due to reductions
in DBP ware consistent with tha resulta of clinical trials of anti-hypertensive
drugs.
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J. Erikssan2, E. Thaulowl. 1 University /-/ospita/in Os/o, Norway 2 Central
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Fasting bloodglucose level is important in detecting Diabetes mellitus, but the
impact of miidly elevated levels within the normal range in healthy persons,
has not been explored.
Fasting blccdglucose was meaaured during a cardiovascular screening
survey in 2014 healthy men, aged 4&59, in 1972-75. Complete 22 yeare
mortality data were classified according to ICD9 standards. Total mortaiity
was 23.8% (n = 480), of which cardiovascular (CV) death accounted for
53.8%. The 12 houra fasting blood glucose levels were ranged between 2.9
to &O mmol/1,99%.were under 6.0 mmol/1.The table gives cardiovascular
and noncardiovascular mortality in quartiles of fasting blood glucose.
Fastingbloodglucose: CV mortality: Non-CV mortality:
s 4.0 mmOW(n = 575) 12.70/n 11,1%
4.1-4.3 mmo!A(n= 462) 11.0”/0 10.s”/0
4.4-4,6 mmo!fl(n= 4a8) 10.4”A 11.1”/4
24.7 mmo!fl(n = 4S4) 17.1% 10.1%
In the 4’th quartiie a threshold can be detected at 4.9 mmol/1, CV mortality
under the threshold 11.8% and over 19.5%. According to Cox regression
analysis bloodglucose level over 4.9 mmoll was related to increased CV
mortality (Relative risk = 1.5; 95% Cl: 1.1–1.8) after accounting for age,
smoking habits, serum lipids, resting heartrate, bloodpressure, body masa
index, FEV’I and physical fitness.
In conclusion, fasting bloodglucose over 4.9 mmol/1is an independent risk
factor which identifies middie-aged non-diabetic healthy men at increased
risk for cardiovascular death.
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Washington, DC, USA, Uniformed Services University of the Health
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Exercise-related death (ERD) among recruits usually occurs during middle
distance running in the first weeks of training in the hot season, early in
the day when the wet bulb globe temperature index (WBGT) is mnsidered
safe. Exertional heat illneas (EHI), which is largely preventable, occurs under
similar circumstances. We showed that risk of EHI increases z 15-fold when
the prier day’s WBGT was ? 75QF.To test the hypothesis that unrecognized
EHI might contribute to sudden cardiac ERD, both explained and unexplained
by preexisting heart disease, we determined etiology for ail 94 ERDa and 12
sudden cardiac deaths at rest among 5.5 million recruits in US military basic
training for 1977-1990. Full autopsy and toxicology reports were obtainad for
101/106 deaths and eyewitness accounts and clinical records for > 75% of
cases. Control cases unrelated to heat were deaths at rest and 8 non-cardiac
explained ERDs. The frequency of significant heat stress, defined as a prior
day WBGT z 75QF,was 2/18 Controls, 15/39 explained cardiac ERD, 8/15
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unexplained cardiac ERD, 10/15 recognized EHI, and 13/19 ERD with sickle
cell trait. (5 cardiac ERDs with heat stress were classified with EHI and 9 with
sickle trait). Odds ratiOSfor heat exposure relative to COntmlswere 5 (95’Yo
Cl 0.9-50, P = 0.05) for explained cardiac ERD, 9 (Cl 1.3-102, P = 0.02)
for unexplained cardiac ERD, 16 (Cl 2-178, P = 0.003) for EHI, and 17 (Cl
2.5-185, P = 0.001) for ERD with sickle cell trait. The significant association
of heat stress with sudden cardiac death suggests that unrecognized EHI
contributes to many of these cases, raising the possibility of prevention by
measures to minimize exertional heat illness.
B105410 Impactof DiabateaonCardiacStructureandFunctioninAmericanIndiana:TheStrongHeart
Study
R.B. Devereux, M.J. Roman, A. Ilercil, M. Paranices, M.J. O’Grady,
T.K. Welfy, R.R. Fabaitz, B.V. Howard, E.T.Lee. Corne//A@dica/Cenfec
New York,NX USA, Univereifyof Oklahoma HSC, Oklahoma City OK,
USA, NHLBI, Bethesda, MD, USA, Medlantic Research Institute,
Washington, DC, USA
Itis controversial whether diabetes mellitus (DM) affects left ventricular (LV)
atructure and function independent of associated Increases in body mass
index (BMI) and blcod pressure (BP). We compared echocardiographic LV
measurements between 1,546 American Indians with DM by WHO criteria
and 1,710 without DM participating in the Strong Heart Study (SHS) in
Arizona, Oklahoma and North/South Dakota. Those with DM were older (69
vs 59 yre), had higher BMI (32 vs 30.6 k~mz) and systolic BP (135 vs
126 mm Hg), and disproportionately lived in Arizona (all p < 0.0005). After
adjustment formvariates, subjects with DM had higher LV mass (166 vs 156
g), wall thicknesses and Iowerfractional shotten-ing, midwall shortening and
stress-independent midwall shortening (101 vs I06Y0 of predicted, all p <
0.0005); stroke volume (SV) was lower and pulse pressure/SV (a measure
of arterial stiffness) was higher (0.90 vs 0.75 mm Hg/ml) in those with DM.
Using the 981hpercentile for LV masa/BSA in normal SHS participants (BMI
< 26 kg, BP c 140/90, no DM, valve disease, wall motion abnormality or
antihypertensive medication), LV hypertrophy was strongly associated with
DM (adjusted odds ratio= 1.76, 95% Cl: 1.44-2.21). Thus, DM in nearly half
of American Indians in the SHS is associated independently with high LV
mass and wall thickness, reduced LV chamber and myocardial function, and
increased arterial stiffness. This cardiomyopathy of DM that may contribute
to cardiovascular events in American Indians and other groups.
D105411 Cessationof SmokingandLoweringofLDL-CholaaterolbothReduceRestenosis
FollowingPTCA
L. Pizzulli, R. Conrads, A. Hagendorff, M. Zkbes, B. Luderitz. Depaflmerrt of
Cardioiog~ University of Bonn, Bonn, Germany
The correlation of risk factors for atherosclerosis and the development of an
obstructive coronary attery disease has been documented in several epi-
demiologic studias. It is atill matter of discussion, whether the modification
of risk factors influences the restenosis probability in patients following par-
cutenaous transluminal caronav angioplasty (PTCA). Out of a population
of 1012 consecutive patients (pfe) who underwent PTCA we studied 423
pte who presented with one or more of the following risk factors: diabetes
(DM), hypertension (HT) (diastol. RR >95 mmHg), hypercholesterolemia
(HC) (LDL-Chol >160 mgldl), smoking (SM) (> 10 cigarettea/day)referred
for reangiogrephy 6 months after successful PTCA.
Results:
DM HTN HC SM
Restsnosis 57% 43.5% 43% 50.5”/0
Then we mrrelated the reatenosis rate to changes in risk factor within the
follow-up-period of 6 months:
(1) smokere/ex-smokers: 6S.5% vs. 37.5% (p < 0.05);
(2) LDL z 160 mg/di/LDL <150 mgldl: 55.6% vs. 35.2% (p< 0.05).
(3) HTN unchanged vs. improved (- diastol. RR of >10 mmHg): 44.5% vs.
47.0% (n.s.)
Corrduaion: The modification of coronary risk factors provides a short-
term benefit, since cessation of smoking and lowering of LDL-cholesterol
both reduced restenosis following PTCA.
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Active ahdpessive smoking areknown toincrease theriskof heartdiseaee. In
addition to involuntary smoking inworkplaces and public buildings, household
exposure to tobacco smoke may be a significant problem, particularly for
children of smoking parents. Urinary cotinine concentration (UCC) is an
objective parameter measuring the exposition to toxic components of tobacco
smoke. Remeasured UCCof 91 children (1 to 12years) of smoking parent(s)
and of 31 newborn babies (first three days of life) of smoking mothers.
The results were compared with those of 157 mothers including 39 active
smokers, 62 non-smoking mothers passively exposed to spousal smoking
and 56 nonexposed non-smokers.
UCC (standardized to urinary creatinine concentration) were higher in
active smokers (583 + 545 ng/mg) than in nonexposed non-smokers (33
+ 42 ng/mg; p < 10-5). Among passive smokers, the highest UCC were
observed in newborn babies (551 + 602 n~mg; p <10-5 vs exposed adults
and p <0.0002 vs children) and the lowest in adults (36 + 36 ng/mg; p <
10-5 vs children), Intermediate values ware measured in children exposed
to parental smoking (217 + 341 ng/mg).
Thus, paasiva exposition to tobacco appeara to be quantitatively more
important in babiea and children of smoking parents than in adults pas-
sively exposed to spousal smoking. These data underlina the importance of
prevention programs promoting reduction of domestic exposition to tobacco
smoke.
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B. Sun, C,J. Lowenstein, L.C. Becker. .fohns Hopkins Schoo/ of Medicine,
Baltimore MD,USA
Previous studies have shown that intercellular adhesion molecule-1 (lCAM-
1) regulates adherence between neutrophils and vascular endothelium and
may mediate nautrophil accumulation and subsequent tissue injury follow-
ing ischemia (1)-reperfusion (R). The ICAM-I gene is unregulated in the
myocardium following l-R, but the spatial localization and time course of
expression are not fully understood. Anesthetized closed chest dogs under-
went balloon occlusion of left anterior descending artary for 90 min followed
by R for O, 15, 60, 160, or 360 min. ICAM-1 mRNA from different areas of
myocardium was analyzed by Northern blotting. ICAM-1 mRNA was not vi-
sualized in the myocardium without R. In mntrast, the expression of ICAM-1
mRNA was apparent after only 15 min of R. ICAM-1 mRNA levels steadily
increased over 6 hr R in tha boarder of ischemic area. In the ischemic core,
peak expression occurred at 160 min R and decreased significantly by 360
min R. The highest Iavels of ICAM-I mRNA at 160 min R occurred in is-
chemic core samples with the lowest blood flow during ’1,and ICAM-1 mRNA
was higher in the endocardium than the epicardium at each time point of
R. Thus, 1) myocerdial ICAM-1 mRNA increases rapidly after R, 2) mRNA
levels are highest in myocardium with most severe I prior to R, 3) mRNA
levels in the ischemic border zone increase steadily over 6 hr, but 4) mRNA
levels in the ischemic core region peak at 3 hr R and then decline, perhaps
related to mRNA degradation in necrotic myocardium. The results indicate
that the ICAM-1 gene is.unregulated by I-R and supporl an important role for
ICAM-1 in I-R injuty.
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V. Stangl, S.B. Felix, T.M. Frank, T. Berndt, R. K~stner, G. Baumann,
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We have previously repotied that after global ischemia (IS) of an isolated
haart cardiodepressant agants are released during reperfusion (R) which
induced a pronounced decrease in contractility in a serially parfused aemnd
heart (H2). These negative inotropic effects are not due to changes in PH.
P02 or electrolytes. In the present study we tried to further characterize
these mediators. Two isolated guinea pig hearta were perfused separately
